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Arbitrary pressure inside the chamber, Mixtures are | 
introduced into the chamber after removing air, kx- 
perimental Results, At low pressures between 0.5 and: 


200. k g/em> the burning is completely normal for 
arbitrary variation of & between 0.45 and 1.3. The 


in pressure, Experiments with Benzene, A Rhotograph 
‘taken with an initial Pressure of 80 k and 
= 0.78 Showed the following behavior: From 0 
to 1.9 kg/em* rige in PreSsure, the pressure in- 
Card 2/8 creased smoothly. Between 2.5 and giz kg /etn® as Weak 
: : “ : ; 
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Amplification of Compression Waves During 77337 
Interaction with Flame’ Front a SOV/57-30~1-16/18 
Fig. 1. Diagram of the experimental setup: (1) Ex-' 
Plosion chamber; (2) differential indicator; {2 
Photorecording device; (4) tuning fork; (5) light: 
tron; t7 02 aperture for Photographing the flame_ 
front; (7 electric heater. ne 


Caption to Fig. 1, 


pressure wave ig born which thgn 1 
tude between 3+3 and 4.3 kg/om@, “The rise continues | 
above this value of the additional 


-= 1.49, The author verified that 
the registered variations were not variations of the 
average gas pressure but senyine reflected waves, 

; Figure 5 Shows results for K* and the minimum values 
Card 43 of overpressure A P at which one starts observing 
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Amplification of Compression Waves During 77337 
Interaction With Flame Front SOV/57-30~-1-16/18 «|. 
compression waves, - Starting temperaturg was always. -_ 
t= 65 C and initial pressure 8.0 kg/om?, Tests: with. 
Aviation Gasoline. Results were similar to those La, 
with benzene, Tests with Artificial Shock Wave ae 
Created Behind -the Wavefront, To Study the behavior. © 

of waves at concentrations which do not generate si. 
waves by themselves or waves too weak to be registered 

the author used PDNg Placed inside the Chamber in a... 


paper bag, to produce an artificial shock wave. - The. 
bag would ignite a few tenths of a millisecond after 
the passage of the flame wave, and for a PbN, 
~" av0Ve a certain critic 
strong artificial pressure waves 
in amplitude until the end of the 
-At the same time, the time of the combustion after 
the artificial explosion is shortened from 4 to 9 
times, depending on the Strength o 
explosion, | Discussion of Results. The author reasons 


that there cannot be ‘any amplification of the wave 
Card 5/8 neither in front of the flame front, where the gas is 
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still inert,. nor behind it, where it is inert again. 
It can happen only inside the flame front and at 
the expense of the reaction taking place there. The 
mechanism of this. amplification is described in the 
paper by Kogarko and Skobelkin (DAN.SSSR, 120, Nr 6, 
1958). Due to disturbances of the thermodynamic 
equitibrium of chemical reactions by the wave crossing 
the Plame, one obtains raises in temperature and 
pressure inside the zone of burning which bring about 
the amplification of waves. This amplification should 
be. proportional:to the speed of reaction and consequently — 
to the chemical composition of the mixture. Experiments 
agree with this conclusion. . According to the theory, 
the amplification inside the plane should take place 
under any circumstances. Nevertheless, in case of 
nonturbulent propagation of the flame front the 
region of amplification is much smaller than the 
region of damping of .the wave, and the wave is then - 
damped. At a certain critical value of certain para-- . 
. Card 7/8 meters, turbulence takes place allowing a Bee build-up 
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‘of eiitites, ‘This was also observed by the author. 
There are 7 ‘figures; and ‘7 Soviet references. 


- ASSOCIATION: Institute of Chemical Physics AS USSR (Institut khimi~ 
cheskoy fiziki. AN SSSR). 


SUBMITTED: February 11, "1958 
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83563 
8/020 eon 34/001 /01 /oat- 
, (200% ; ma 
AUTHORS : Beto Kogarko, | 8. Mes Hovskovs A. 8. 
“PITLE: ie ee study. of Compression Waves in the Combustion \ of Gas . | 


Mixtures 
‘PERIODICAL: ‘Doklady. ‘Akademii. nauk SSSR, 1960, Vol. 134, No. 1, poy, 


’ considerations: If a compression wave arises in the zone of chemical 


aiceadll 


PP: 125 = 427 
TEXT: By way of. introduction, the authors outline their theoretical 


reaction, temperature and density of the reaction mixture rise, and the 
reaction rate is sped up. The temperature rise is quicker than the 
dissipation of the. energy released additionally from the reaction zone. 
The consequence is a pressure rise in the reaction.sone and the ap-. 
pearance of additional waves which intensify the primary compression 
wave. These views were confirmed by experiments which were conducted by 
means of methane-oxygen and. methane-air mixtures in glass tubes 10 mm in 
diameter. The compression wave was recorded on a rotating photofilm by - 
means of & piesoelectric quartz indicator and a oathode-ray oscilloscope. 
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The formation and intensification of compression waves were observed in 
methane-oxygen mixtures with a methane content between 7.5 and 53%. Ona 
decrease of the methane content from 9.1 to 6.7% the maximum amplitude | 

of the compression wave decreases rapidly, and no further intensification 
of the primary compression wave takes place on a further decrease in the 
methane content. Fig. 1 shows the compression wave in CH, + 205 + 80, 

and CH, + 205 + BN, 
compression wave ie very weal:. With a view to studying the influence of - 
the. frequent passage of the compression wave through the reaction sone, 
_experimenta were conducted in tubes of different lengths (Table 1, 

Fig. 2). The maximum amplitude becomes smaller when the tube is shorten- 
ed. There is a critioal length at which the amplitude vanishes. For 
CH, + 20, + 80, this length is 42 an. There are 2 figures, 1 table, and. - 


. The reaction rate drops in the latter case, and the 


4 
3 references; 2 Soviet and 1 German. 


ASSOCIATION; Institut khimicheskoy fisiki Akademii nauk SSSR (Institute eh 
- + of Chemical Physics of the Academy of Sciences USSR 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723620009-2" 


“BREROVED FOR RELEASE: ip oid are CIBRDE Se: 00513R000723620009-2 


ERs NEUE ES ee Sects aed ES ED ae EWE is SHEE BS Es se oe OS eRe Beare SSS ADE Re nadie Bie Se ee SRR 


; 28881 
on ‘i 5/180/61/000/004/020/020 
WiTis0 8072/8180 
AUTHORS : Kogarko, S.M., and Basevich, Ve Ya. (Moscow) 
TITLE: On ‘the mechanigan of. combustion of sprayed liquid fuel 


in a turbulent ‘flow . 


PERIODICAL! Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk... Metallurgiya i toplivo, 
no. 4, 1961, 137-142 


TEXT: - It was shown in the authors' previous work (Ref, 2: 
V.Ya. Basevich, &.M. Kogarko, Izv. AN SSSR, OTN, Energetika 1 
avtomatika, 1959, No.2, p.13) that combustion takes place according 
to a diffusion mechanism-in respect of fuel droplets. This 
mechanism would be violated if part of the fuel was evaporated in 
the flame zone without: immediate combustion, thus leading to an 
accumrlation of fuel in some part of the flame rone. In the above 
- mentioned work the possible amount of the vapour phase was assessed 
from the difference in the amount of the liquid phase and the 
amount of combustion products. This assessment is liable to errors; 
' therefore in the present work the authors made an evaluation of 
vapour concentration in the flame zone of atomised fuel and 
Card 1/3 
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On the lmeshanten of cyanentien(.****,.. BOra/elso 
1) the mechanism of ‘combustion is diffusive in respect of fuel 
drops.’ “No disturbances of this mechanisa, . leading to an 
accumulation of fuel'vapour in the flame xone, were observed. 


’ 


2) If fuel vapours form in front of the flame zone, they burn ~~~ 
either by a simultaneous diffusion with ‘oxygen towards: the 
combustion zone of fuel drops, or they form an independent zone . 
of combustion. 3) In weak mixtures, a preliminary partial 
evaporation: of the fuel is permissible only-if it leads to the 
formation of an independent combustion zone, as otherwige the 
evaporated fuel cannot be completely burned. 5A Cl ate 
‘There are 7 figures, 1 table and 5 references; 3 Soviet-bloc and 
2 non-Soviet-bloc, The English language reference ‘reads:: 
Ref,i:C. Graves, M. Gerstein. Some aspects: of-combustion of - 
- liquid fuel, Combustion Res. and ‘Reviews, “p. 25.‘ London, 
' + Butterworths Sc. Pb., 1955. : roe 
ASSOCIATION: Institut khimicheskoy fiziki AN 5SSR 
- (Institute-of Chemical Physics, AS USSR) Rees 
SUBMITTED: January 16, 1961 © ~~ ae Rl ove 
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On the-mechanism of combustion of sees BE is aa a: 


1) the: mechanism of combustion is diffusive in respect of fuel 
drops, ‘No disturbances of this mechanism, leading to an 
accumulation of fuel' vapour in the flame zone, were observed. 

2) If fuel vapours form in front of the flame zone, they burn 

either by a simultaneous diffusion with oxygen towards: the 

combustion zone of fuel drops, or they form an‘ independent zone 

of combustion. 3) In weak mixtures, a preliminary ‘partial. 

evaporation of the fuel is permissible only if it leads to the 

formation of an independent combustion zone, as otherwige the 
evaporated fuel cannot be completely burned. ete 

There are 7 figures, 1 table and 5 references: 5 Soviet-bloc and 

2 non-Soviet-bicc,. The English language reference reads: 

Ref.1: C. Graves, M. Gerstein. Some aspects: of: combustion of 
liquid fuel, Combustion Res. and: Reviews, p.23. London, 
Butterworths Sc. Pb., 1955. ; 

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR 
(Institute of Chemical Physics, AS USSR) ; : 

SUBMITTED: January 16,. 1961 a 1. 
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a - - SOSoASU.031/002/009/015 
7 3020/30 aetna as 
M260 , oa a 
AUTHORS; _Kogarko, g, Me, Ryzhkov, D. L, of 
TITLE: Investigation of the amplification of ComPression vaveg in 
Combustion i 
PERIODICAL: — zhurnat rekhnicheskoy ristes, y. 
TEXT, , . 


31) no. 25 1964, 214-216 


» at rew 
is described in detaii ~ 
ure Change in the vessel during cone 
Waves, an Optical and m 
Piezo quartz 
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of the compression wavesK2 for the initial pressure P, = 760 mm Ee during 
the combustion of benzene in nitrogen-oxrygen ‘mixtures having a varying 
Oxygen content ‘in dependence on the Composition of the mixture are given 
in Fig. 3.° Pig. 4 6vaphically shows the investigation 


of the change in a 
x? in dependence on initia) Pressure during the combust x . 


6 Telaxation in the com- 


bustion zone, temperature and pressure rise, The amplification coef. 
3 


ficient of the compression waves K 


of the oxygen content and, at 45% it attains a value of about 1,65; the 


combustion of a mixture with a- 
Composition varying between 0.65 € % € 0.75. Compression waves occur 


and are most easily amplified during the combustion of enriched fuel — 
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| ee 8/076/61/035/008/010/016 ‘ 
B110/B4101 ar ie 
14, "702 00 Se Aa 
AUTHORS s | Kogarko, 8. Me, and Basevioh, Y. Ya. (Moscow) | ‘oe 
TITLE: Model of the combustion zone of a turbulent flame . - 


PERIODICAL: . Zhurnal fisicheskoy khimit, v. 35, no. 8, 1961, 1794 - 1798 


TEXT: None of the various Planar and spatial model representations ‘of. 

the combuation zone of homogeneous mixtures in a turbulent flow is uni- 
versally accepted. The authors established that the nonreactive mixture 
in the combustion zone had a temperature near the initial temperature, 
whioh was a point in favor of a Planar model.. Objections were raised 
against this statement. According to Ye. 8. Shchetinkov et al. (0 
turbulentnom gorenii gomogennoy smesi, Oborongiz, 1956, p. 31) a perturba- 
tion of planar combustion is probable. An attempt is made here to explain . 
the observations by the planar model, and the effeot of the feed of com- 
bustion produots upon the luminosity of the turbulent flame is examined. 
The system shown in Fig. 1 consists of an air compressor, electric heater 
1, mixer for fuel feed 2, H,0 and C0, feed 3, and sealed combustion 


chamber 4 with quartz side walls, in which the two-dimensional flame flare 
Card 1/6 = 4 
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Model of the combustion... 


is stabilized by means of two hydrogen burners, 


recorded from a major distance by means of a photomultiplier with a 

‘The other system (Ir) was similar to (I), but an auxiliary 
burner for the combustion of some fuel* was in the place of 2, and the 
The combustion chamber was open and a 
directional two-dimensional flare burned at the wedge-shaped stabilizer, oes 
The luminosity was determined both photographically and photometrically. 
In accordance with the authors (Ref. 11: Isv. AN SSSR. Otd. tekhn. nauk, : 
energ. i avtom.,- No. 3, 136 ~ 144, 1960), the 
certain cross seotion behind the stabiliser wa 
Consumption was determined by diap 
the exoess-air « was additionally determined b 


Light: filter, 


mixer wae in the place of 3, 


intensity. 


temperature of the combustion producta. 


sand pr dpnaal as 
12 % was measured on (I) (Fig. 2). 
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maximum of darkening in a 
8 taken as the measure of 
hragms and pilot tubes, and 
y chemical analysis and the 
The relative light yield of the 
flame per unit of converted fuel at various velocities of flow v of sewer. ges 
att (25° initial temperaure) with turbulence degree — 
The drop of the rqlative light yield 
with a rise of velocity was caused by the poor mixture ‘(a = 5.63), and no 
turbulent flame property was responsible for it, 


established in oase of air-hydrogen mixtures, A drop of intensity in 


s/076/61/035/008/010/016 
B110/B191 a 


The luminosity was 


The opposite was 
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Model of the combustion... ; 3110/3401 : : 
syatem II was caused by amall additions of reaction products of the oe 


propane-butane flame with equal excesa-air coefficients to sewer gas. A - 
quick rise of intensity was established on (II) by addition of reaction - 
products of the hydrogen flame with free atoms and radicals. In (I) jae 4 re 
CO, and HO were added to the fuel mixture; a C0, addition > 30% of its 


amount in the combustion products had little effect. 0 - 12% of H,0 


addition reduces the maximum luminosity by 10 - 15%. The authors have 
shown that an addition of combustion products of the diffusing hydrogen | 
flame augments the luminous intensity of the turbulent hydrocarbon-air 
flame. Here, additions of reaction products of the hydrocarbon-air flame : 
reduce the luminous intensity. Thus, the action of the combustion prod} 
ucts depends upon the ratios: aotive radical partioles (A) versus stable 
reaction products (H,0) (B). (A) raises the luminous intensity, while 
(B) reduces it. - Thad also entails a rise of the relative light yield : tee 
with an inorease of velooity in case of hydrogen-air flames, ‘and the drop hes 
of it in case of hydrooarbon-air flames. Since the feed of activy v.*-) 
radical particles of the hydrogen flame raises the propagation velosity 
of the flame in the turbulent flow, a feed of reaction products cannot be 
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Model of the combustion... | . B110/B401 Ae 
expected to raise the velooity perpendioular to the surface element, pol 
With equal propagation velooity of the turbulent flame, a feed of higher £ 
concentrations of active particles into the hydrocarbon-air flame caused 
in many cases a lesser relative velocity rise than a small feed into the 
hydrogen-air flame. Divergences among the lines of maximum luminous 
intensity for some radioals and exoited molecules are explained as 
follows: the initial mixture intermixes with the combustion products, 
amount to 10% of the fresh mixture, Thus, different actions of reaction 
products upon the luminous intensity of radicals and molecules effects 
separation in the zone of luminous-intensity maxima. Stable (H,0, co.) 


and unstable combustion produota. effect extinction. The dissimilar change: ry 
of the relative light yield with a rise of velocity at different Wavé- = 0: 
lengths, especially with 0, and. 00,, point to a stronger mixing at the 


beginning of the zone. -There are 5 figures, 2 tables, and 11 references :6 
Sovigt<tloo.and 5 non-Soviet-bloc.- The three most important references to 
English-language publications read as follows: Ref. 3; M. Summerfield 

et al.,.Jet Propulsion, 25, 377, 1955. Ref. 6: J. Hy Grover et al., 
ARS Journal, 29, 275, 1959. Ref. 8: Re, R. Johns Jet Propulsion, 27, 169, 
1957. —_— ss 
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Model of the combustion... ; : 3110, /B401 


ASSOCIA? ts Akademiya nauk SSSR. Institut khimicheskoy fiziki &- Moskva: 


(Academy of Soiences, USSR, Institute of ‘Ghomical Physiony ‘a 
Mosaow) : wa 


SUBMII' :. i December 145 1955 


Fag. 1, Scheme of burner. . an 
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8/076/61/0.5/010/011/015 
B106/B110 
/L 7200 Safi, ee es 
AUTHORS: Kogarko, 8. M., Mikheyev, V. V., and Basevich, V. Ya. 
TITLE: Effect of active particles of combustion products on the 


limits of inflammability in a turbulent flow 
PERIODICAL: Zhurnal fiztoheskoy khimit, ve 35, noe 10, 1961, 2341 = 2347 


TEXT: In continuation ‘of exe ier papers on the effect of active particles 
(0, H, OH) on spontaneous inflammation, stabilization of flame, and rate 
of propagation in a turbulent flow (Ref. 1: 8. M. Kogarko, M. I. Devishev, 
V. Ya. Basevich, Zh. fiz. khimii, 33, 2345, 1959; Ref. 2: S. M. Kogarko, © 
M. I. Devishev, V. Ya. Basevich, Dokl. AN SSSR, 127, 137, 1959; Ref. 33 

Vv. Ya. Basevich, M. I. Devishev, S. M. Kogarko, Izv. AN SSSR, Otd. tekhn. 
n., No. 3, 138, 1960), the authors studied the effect of active al aa 
formed in the combustion producta of hydrogen and hydrocarbons (0, H 
(atomic), OH) on the limits of inflammability of fuel gases in a 

turbulent air flow. Fig. 1 shows the scheme of the experimental plant. 


The tube had a rectangular section of 40 by 70 nm’, No initial concentra- 
tion of active particles was to occur at inflammation in the aa 
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in which hydrogen was burnt in burner 2. The distance between burner 2. 
and ignition point (2000 mm) allowed recombination of the active - 
particles before reaching the ignition point. In the combustion in burner 
3 which was only 400 mm distant from the ignition point, the active 
particles reached the ignition point. The concentration of active parti- 
cles could be changed by introduoing surfaces with different coats (quartz, 
carbon black, graphite, potassium tetraborate) between burnerand ignition 
point. The degree of turbulence of flow was 7 - 10%, scale 3 - 5 mn 

(Ref. 3, see above). In a series of experiments, a butane-propane 

mixture was burnt with air instead of hydrogen. This required a special 
burner. In most cases, the ignition of fuel gases was initiated by 

sparks of an energy of 0.02 joules with an electrode spacing of 1.8 mm}; 

in some cases, for comparison, by a burner or heated body. n-butane, a 
mixture of 77% n-butane and 23% isobutane, hydrogen, and sewer gas 

(mainly methane) were used as fuel gases. In the experiments, the upper 
and lower limits of inflammability and flame stabilization of the fuel-air 
mixture were. determined by corresponding regulation of fuel supply. 

These studies showed that in all cases (ignition: by spark, by a burner, 

by a heated body; different temperatures; different flow rates; different 
fuel gases) an increase in initial concentration of active particles a 
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' to a considerable deorease of the lower limit of inflammability cf the © 
fuel-air mixture. This extension of limits of inflammability increases | 
with rising concentration of aotive particles and can be explained by the 
rise of reaction rate in the initial stage of combustion. The upper limit — 
of inflammability was not changed by the active partioles, It is assumed 
that the reason therefore waa only an insufficient concentration of active 
particles and the low range of flow rates (10 +50 m/sec) at which the — 
experiments were carried out. ‘There ds no reason to assume that the upper ; 
limit of inflammability 1s not increased by the effeot of active particles, 
In ‘the combustion of hydrocarbons obviously fewer gotive particles are 
formed than inthe combustion of hydrogen, since in the former case the - 
-Limits of inflammability of fuel gases are not so wide. The concentration —— 
change of active partioles in the flow by introduction of surfaces with 
different coats changes the limits of inflammability according to the ye Sas 
probability of recombination of active partioles on the introduced surface, : . 
In the case of ignition by burner the limits of inflammability are higher | 
_, than in the case of spark ignition and are still considerably widened by — 
_ Antroduction of active particles. There are 6 figures, 3 tables, and 6 
-: ¥eferences: 4 Soviet and 2 non-Soviet. The two references to English- 
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3 danduage publications read: as followas “T. Re Arthur, Nature, Sages 164, 
537s 19494. C. Pe Fenimore, G@. W. Jones, J.- Phys. Chem, 62, 178, 1958. 


ASSOCIATION: ikatoniya: ‘nauk ‘SSSR. ‘Institut khimicheskoy figiki (Gondony of | 
epee Sotences USSR Tnstitute of Chemical Physics ) et 


“SUBMITTED: . “Maroh 4) 1960, 
Pig. te Scheme of the. plants on te 


Legends (a): Electrical heating} (2:3) ee diffusion eee: (4) 
mixing eae (5) electrodes; (6), stabilizer, 
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AUTHORS + - Kogarko, 8+ Wi) -and Ivanov, Be A+ a 
TIME: Preasure limit of a spontaneous expansion of the reaction zone co 


-4n acetylene © 
poklady » ve 140% ‘NO. 1» 1961 ’ 165-167 7 


PERIODICAL: akademiya nauk SSSR. 
e at which 4 spontaneous, 


(EXT; The authors determined the minimum :pressur 

expansion of the reaction zone of CoHo throughout the yolume of the gas. 

-gtill takes place- They pointed out the technical {mportance of the a 

poundaries of the reaction zone, especially in the case of CoH, The x = 
decomposition of acetylene at different jnitial pressures was atudied in a 
steel tube of 1500 mn length and 160 mm diameter. Four plexiglass windows 
in the tube served for observing the expansion of the reaction zone. The 
expansion along the tube was photographed. A steel tube of 20 m length. . 
and 400 mm diameter ser The acetylene decomposition 

" was jnitiated either with a re ; 
capacitor in the acetylene space studied, or by combustion of a small 

.. -quantit of explosive in @ zu 
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tion of the minimum pressure did not depend on the ignition applied. It | 
was shown that a spontaneous expansion of the reaction zone in acetylene. ‘ 
still takes place at 0.76 at. The deviation of this lower value fron : eR a 
those given in the literature. (1.35-1.40 at) is due to the insufficient J 5 ss 
ignition used by other scientists. An expansion rate of reaction of 
_ 30 m/aec was measured in the 20-m:tube. There are 2 figures. < 


_ ASSOCIATION: Institut khimicheskoy Fiziki Akademii ‘nauk SSSR (Institute _ 
ae, _ Of Chemical Physics of the Academy of Sciences USSR) 
_ PRESENTED: . April 5, 1961, by V. N. Kondrat'yev, Academician 
“SUBMITTED: = March 31,1961. st . Oa 
¥: ee As : . ros rs ‘ af a 


Fig. 2. Dependence of. the initial pressure 
limit of acetylene on: the energy of 
- ignition spark in the tube..160.mm in 
fp dlameters ye Ce se RO 
‘Legend: . (a) atms'(b) joule. - 
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AUTHORS: Basevich, V. Ya., and Kogarke, S. M. ~ ge yes 
TITLE: ‘Effect of oxygen atoms on. low-temperature burning 


PERIODICAL: Akademiye nauk SSSR. Doklady, v. 141, no. 3, 1961, 659-661 


TEXT: The study is based on the assumption of a uniform mechanism for 
atomic and ordinary flames, and on the importance of the initial . 
concentration of active centers. | The effect of atomic 0 on the velocity 
of flame propagation at low pressure was investigated. Further, it 
ghould be established whether the lower pressure limit of burning can be ~ 
lowered to the range of atomic flames. ‘The oxygen atoms were obtained by 
glow discharge, and entered the reaction vessel through a 4 mm nozzle. 
Tie fuel gas, industrial propane + butane, entered the reaction veasel 
through an annular clearance (width 1 mm) concentric with the nozzle. 
Ignition ocourred in the reaction vessel by an electric spark, energy 
0.45 joules. A net of 15 p thick wire was attached before the nozzle, 
thus causing recombination of the 0 atoms. Recombination heat and gas 
temperature were measured with a thermocouple (diameter 0.2 mn). The gas f 
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‘was ‘gucked from the reaction vessel through a receiver by means of & fore- 

pump. ‘The visible velocity of flame propagation was photorecorded through 
a slit. Tests were made: _(1) with glow discharge switched off} (2) with 

glow discharge switohed on, and a net before the nozzle; partial or total 

recombination ocourred; this was observed with the aid of the afterglow 

of NOQ5» forming from Np residues in the oxygen, and the thermocouple - 

recordings temperature of the ‘¢hernocouple joint with maximum discharge 

 gurrent (1,€ 900 ma) was £60°d; without a net, it was 420°C, (3) with 

- glow discharge switched on and without a@net. In the first test series, . 
the spacing between glow electrodes was 170 mm. Fig. 2a shows the 
visible velocity Lar “of the flame ag a function of the coefficient a of 

_ the excess oxygen, Pp » 43 mm Hg. The spark discharge Was chosen so strong. 
that no self-ignition ocourred with rich mixtures (a = 0-75). This : 
‘explains the apparently low. effect of oxygen atoms in this range. Fig. 26 
shows U,,, as & function of pressure at a = 3- Fig. 26 shows U,,, 208 8 


function of the spark a@ischarge intensity. U,,, remained constant in a 
discharge with net, or with glow discharge avitched off. The second test 4 
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— KOGARKO, S.M., doktor: Wakhn nauk “BORODULIN, A.A.3 BOKHON, Yu.A.3 KOMAROV, a 
“W.7 LYAMIN, A.0.5 MIKHAYLOV, V.A.} SVISTUNOV, Y. G. ° | 


"propagation of the: chemical reaction zone in acetylene in large. 
- dlanster Pipes. “Khimeprome no.74496-501 Jl 62, (MIRA 15:9) 


1. Institut khimicheskoy: fisiki AN SSSR 4 Gosudarstvennyy — 
anata wt po proyektirovan aavodov kaughukovoy pronyshiennost 
_ aetyisne) (Gas pipes) (Combustion) ie 
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AUTHORS: Ivanov, B. Ae, and Kogarko, S. iM. 


TITLE: Upper concentration limit for flame propagation in mixtures 
of acetylene with oxygen or air 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 142, no. 3, 1962, 637-638 


TEXT: Experimenta were “conducted to clarify the contradiction between 
data found by the authors (Ref. 1: DAN, 140, no. 1 (1961)) and H. F. 
Coward, G. W. Jones: (see below). Accurate measurement of the spark 
energy required for igniting pure CoH, showed: a spark energy of.~,1 joule 


was sufficient at 1.6 at. At the minimum pressure for acetylene ignition 
(0.65 at), the apark energy was~i200 joules. The effect of admixed Noe a 


air, or 0, woo studied (Figs 2). Conclusions: (1) Small 0, admixtures 
increase the explosion danger as compared with pure CoH 5 (2) small air 


additions reduce the explosion danger; (3) the data found in Ref. 1 for : 
the concentration limits of 0, and air in CoH, correspond to the initiation 
Card 
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energy used for igniting acetylene. Photorecording of the flame 

propagation velocity in various mixtures showed that the visible flame 
velocity reflected qualitatively the dependence of the ignition energy 

on the mixture composition. There are 3 figures and 2 references: 1 iN 
Soviet and 1 non-Soviet. The reference to the English-language 

publication reads as follows: H. F. Coward, G. W. Jones, Bureau of Mines, 

Bull. 503 (1952). 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemical Physics of the Academy of Sciences USSR) 


PRESENTED: August 28, 1961, by. VeN. Kondrat'yev, Academician 


SUBMITTED; August 22 ‘ 1961 
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AUTHORS: 
TITLE: 


PERIODICAL: 


PEAT: A new way of generatin 
of seismic prospecting under 
4s based on detonating mixtures 0 


solid explosives. 
about four times lower tha 


mixture is less de 
fish are killed. The action of gaseous explosive 


tests carried out in the Sea of Azov at a depth of 7-9 m. 
was ignited under water in a special steel conta 
exhaust valve above the water 


gaseous mixtures under water. 
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Yevéokimov, G. S., Kaplan, B. L., Kogarko, 8. Mas 
and Solodiiov, L. ON. 


Lovlya, S. A., Novikov, A. Se, 
The generation of elastic vibrations by the detonation of =" 3 


Akademiya nauk ‘SSSR. Doklady, v- 1431 nov 5s 1962, 1085-1086 


g@ shock waves Was developed for the purpose a 
the ocean using the echo method. This method: 
f gases (H,/0, or propane/0,) instead of : 
By this means the preesure on the shock wave front is . re 
n when trinitrotoluene is used, because the ges . : 


nse-and the velocity of detonation ig lower, so that no 
3 was checked in several - 
The gas mixture 


iner of 230 1 volume. An -. 
surface enabled the reaction products to be » 
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controlled. The reflected waves were recorded in the seismographic station. 2 
' Comparative explosions using trinitrotoluene showed that the explosion of 0° 00> 
230 1 propane/oxygen ‘mixture produces the sane seismic effect as 1 kg. : 
trinitrotoluene. The H,0, mixture was less effective. There is 1 figure. : 


ASSOCIATION: Vsesoyuznyy nauchno-issledovatel'skiy institut geofizicheskikh . 
metodov razvedki (All-Union Soientific Research Institute of | Oe . 
Geophysical Exploration Methods); Institut khimicheskoy ee 
figikd Akademii nauk SSSR (Institute of Chemical Physics of | : 
the Academy of Soiences USSR) 


PRESENTED: | June 7, 1961, by Ve N. Kondrat'yev, Academician 


"" gusuIersp: May 17, 1961, - 
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Concentration limits of. flane propagation in an acetylene-air 
mixture. ‘Dokl AN. SSSR U5” 00611.308-1310 Ag ‘62. (MIRA 158) 


le Institut: Kddnicheskoy fated AN SSSR. Predstavleno akadentkon 
VeRsTomrey ake 
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Spread of the chemical reaction zone in pure acetylene and mixtures 
with other gases. PMTF no.3:59-66 My-Je '63.: (MIRA 1 6:9) . 


et eee properties) (Combustion) 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723620009-2" 


SETA RT RRG UIP LO AEE EEA TAN TET 


EGER PAGIEY BSE 


y 
f 
| 
+ 
| 
a 
: 


apres Samm re ees Coie eb airy al 29 Sa Ae aR ls acta ge eg kya 


CP nediel mAAG 


: acetylene flame, flems front, flame protagation, concave flame, 
aL, Gceiyiene decomposition flame 


The ghape of the front of an acatviene flame mornmagating in a hort- 

OVO: SORE ORR A wee i A ea eae es a Penge Sa: Maat 

Pf oe fat tan guicsa Co epee Suce : eee eo ai oe —_ 

ateho Se asureme ata made cs hos gail Se Sante qe tte uae AA ARE ee 
Aa pss Laser # : : 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723620009-2" 


"APPROVED FOR RELEASE: 09/18/2001 abrianebiicl 00513R000723620009-2 


it anaes dares betas eres ee ES sabes Beery EEN eter a Se ee 


ae 


= LEK 199 f, 
= 5 tees / 
am, the Plame front Ca vaevec The pertetas a af a atahta 
7 cae ned “ : ~ 
: : . vce SE Sats. Annet Sh ake 
cimated Chat other glow-tireter ctirtires ca arsttts a tnare! 
s Fon Ceres a2 sce ceoaty 2 a « a = es 
a 
ey meee eae mt a 
Ae : ere DATE ACQ: liSepS% ENCL: 00 
owes enh Voy es NO REF SOV: 23 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723620009-2" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86- Cerone ecocuoer: 2 


SUR eR A Lestanimumen ease reve ome oa 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723620009-2" 


“BE PROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723620009-2 


fiers [1 sae Rees siete ae eI WSR Bete ee) ested Snare Lee cs ae re L ee irae tien 


SSF 5 SES TELIA RATE OSL EARL Ei 


ry aie 


Rei tecaae She Rhett ee i eee eee 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723620009-2" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86- stood h carapace dan 2 


LARS Fs SSDS Oe LUMO ler ECATER RACE Fes uae ion g PRAISE arate Bike AEE EPS ED 


AP OMEN REG EP See e 


Borieov A. ae A RORRENO. and A, V, yeni, IN Akademiva nauk 
4 4 Ne. is Ts 
1 2 
Dreasure and par on pram too oe oe he tela tne 
YP romiytirreg canmarning car a! : aaa) 
anes 5 
i ria Fc a ri 4 
' i . 
iy i : 
= Ep an . hs 
ey ee : ' 7 


vase y. orrvin ati utway diuted mixtures or mixtures containing excess methane 
1 cation stage 18 apparently controi.ied ov the therma, decomposition 


rane : Sooty wank made at the Tnaqtrtyte 6 Cn pee pth og = A ater: 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723620009-2" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723620009-2 


Sra WE Mer Se Secp sir goth un rae Sper Bette cee SES Rm 


biti s ee 
: PRS OF PD Lia PAS arate 
ja ne ee So eae ee i 


ei thet ie See ne Teo 
Sa Paarl sig? 


am DokLady*, ‘f. 190, MO. 7, (Fen ON ™ 
any LA 
c 
ghd Mele Ae “Ree OR oh Go HEB 
: cecei,. 3 Serror phe Baws 4S ec 7ace 
tren ving CONSAGErGuss Ser wn gy h tn Pits 1 of +hea anclosurce ane 
. . et ° Ea ae = ~ wee = 
cing ‘he apparatus shown *] es Nad “gq crearice Wes 
: Voge ice. vata & 2 
7 gcacaaci ors F 2 2 yal ‘oe 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723620009-2" 


"APPROVED FOR RETEASE: ores 2008 CIA-RDP86- cea atin seller ateecne 2 
= EE 7 : 


3 

¥ ae . gh cD ce react! 

4 a ePA@clTlon doeg ncr TOT eg ter ote ins 
: TR ASD EATER an ag oes 

i . 7 


AS MBs ee ea ek khinicheskoy fizik! Akaden: Tank STR 
. a. ACA “ey Of Sitences SAss : 
Mie PEE AD DATE ACQ. Part? Oty bes 3 

Perak eh AE NO REF S0V: 0CO OTHER: 02 


a a ala Net ae ee ae ei 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723620009-2" 


“BPPROVED FOR RELEASE: 09/18/2001 ee 00513R000723620009-2 


irene eck Pacis SSSA SCS Cig aN ae ae Ree arate Sexsiiacone la as Os a ee SR SUES Sy Ren NST Ne CA ae EAR St REE RE hea 


Fa See) 


TVANOY, By ds (Moskva) s -KOGARKO, .8,M, (Moskva) 
Sm ees heniotahibatnhnit sate) 


Study-of .the.normal. speed of propagation. of a flame and the 
limit diameters in the decomposition of puro‘acatylene in 
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ABSTRACT: Studies of the kinetics of exothermic high temperature ee use gas &: 
€ Pore i 


methods related to the determination o i ; e of such de- 
“avs 's easy to determine experimentally, the theoretical results vield only overall kinetic 
srarteristica which may be used for qualitative estimates: of the mechanism and the chem- 
— Trason rate. In certain cases relationships between the -znition lag and the chemical 
reaction rate constants may be written down in the form of analytic expressions, which, 
So oseser  omuat be analyzed as to their accuracy and applicability. The present authors carry 
wif suck ar analyata on the example of the chlorination reaction of methane. Following the 
‘cess formulation of the problem, the authors 1! inve stigate expes!mentally the relatively 
sree ognition lags tn the Jow and intermediate temperature regicoas, 2) describe the details 
of the ~hlor{nation procese viewing {t as a classical H2 + Cly chain reaction (justified by the 
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results of photochem{cal and thermal chlorinatton studies), 
from the literature) various problems concerning molecular 
need for the establighment of a quantum mechanical model of 
which would explain the magnitudes of pre-exponents w 
of collisions, and 4) discuss the origin and magnitude 
mental error during reaction rate determinations. At high temper 
chlorine decomposition constant obtained by various indirect and di 


and discugs (on the basis of data 
diasoctation, 3) emphasize the 

the decay of diatomic molecules 
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» and no satisfactory comparison of the theoretical and exper - 


t, ky, of chlorine within the 
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TOPIC TAGS: detonation, combustion, combustion instability, deflagratio to detonati 
transition, spherical detonation 


! ABSTRACT: A comprehensive experimental study by high-speed photography and pressure 
recordings was made with mixtures of air or oxygen with{ methane {| propane, and acety- 
lene‘! determine the properties of spherical detonation waves induced by plane 

shock waves and explosive charges, end to investigate conditions of deflegration-to- | 
detonation transition by electrical ignition. The stoichiometric mixtures in plastic | 
5.7 to 3m in diameter were detonated by 1—1000-¢ troty) 7 charges and | 
ty means of a normal shock wave which entered the center of the balloof through 4 \ 
conical attachment connected to the line used to fill the balloon or ignited electri- i 
cally by means of a tungsten wire located in the center. Pressure recorders were 
placed inside the balloon and also in the surrounding atmosphere. The explosive- 
charge and shock-wave energies required to obtain a steady detonation wave were tab- 
ulated. Mixtures of propane and methane with air burned normally at velocities of 
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speed of cOG m/sec was obtained 18 usec after igni te sf ps ee ee 
produced a very fast transition to Getonation and 1.5°1° sec ee 
nation speed of 2300 m/sec was attained. This large difference in reac J oi 
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ABSTRACT: The ed delays in combustion ss a function of temperature fn |’ 


chlorine oat@ixtures in the 600-1400°K range. Mixtures of equal amounts ~ i 
\aF bparoren me were studied with additions of SO€ and 80% argon. Curves = - 


ere given showing combustion delay as « function of temperature. An analytical ex- 
pression is given for the rate constant of chlorine dlasociation, in teras of the : 
various cheracteristice of branched-chain and thermal coabustion Yn a vixed gas cys- 
tez. A couparigca of the rete constants for thermal dissociation of molecular chio- 
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rine calculated from this- formula with respact to the hydrogen-chlorine and methane= 
chlorine interactions shexs satisfactory agreement at high temperatures. At lower 
temperatures, the rate constant for chlorine decay is considerably higher when cal- 
culations are made with respect to the hydrogen reaction than when the methane {in- 
teraction is used. It is shown that the divergence in the rate constants calculated 
from data on thermal chlorination of methane and hydrogen cannot be explained by 
experimental error nor by errors in calculation. Two theoretical mechanisms are pro~ 
posed to explain the contradiction. These two schemes are reduced to a single sys- 
tem. The heat balance equation for the process in adiabatic conditions is given. 
Analytical expressions are derived for calculating combustion delays. Orig. art. 
has: 5 figures, 9 formulas. 
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ABSTRACT: Hydrocarbon combustion ‘at low preesures is 4 problem of ae ie 
practical importance. Atoaic flames ere examples of combustion et low | 
pressure (on the order of a few am), The purpose of this work wes the |* 
investigation of atomic oxygen flanes, the causes of their origin and 

the factors which affect the extent of combuctton. The followiag 
experimental cpparatus was usedt 
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“1 = Discharge tube; 2 + reservoir; 

3, 46 thermocouples; 5 ~ pressure 

measurement tap; 6 - saupling tubes 
7 - alectromagnetic valves 8 = cold 
Craps C ~ fuel feed “ 


The main hydrocarbon=combustion products fn atomic flames are identical 
with those of conventional flames: H20, CO2, CO and H2. In addition, 


reactions of oxygen atoms. The ratio of the reactton products to the 
; amount of atomic oxygen introduced indicates that a chain reaction 


i takes place, Termination, however, predominates @pparently over cheta 
branching, 
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ABSTRACT: The effect of sliding detonation and impact waves on 4 liquid surface and 
the flash pointa of the vapors resulting from the Pessage of the raves ov — the 
liquid surface were determined. The rate of gas flow over the liquid surface in all 
experiments performed exceeded the oritica) velocity Jo " 
ta oa 
<2: i i 
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where & is the surface tension coefficient, & - scceleration due to gravity, © « 
the density of the liquid, and #1 the gas density behind the wave front. Photo- 
&raphs of the disturbance produced on the surface of glycerin by the passage of 


eos waves over if are presented. The wavea were produced by the explosion of 
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ABSTRACT: An experimental investigation of the autoignition of argon-diluted nitro- 
methane vapors has been carried out in the temperature range 700—1300K. The purpose 
of the investigation was to determine the constant of nitromethane decomposition in 
as wide a temperature range as possible without resorting to far-out extrapolation, | | 
‘on the assumption that the dissociation of the initial nitromethane molecule along the Pe 
C-" bond plays the governing role in the ignition process. It was found that the - ee 
thermal decomposition of nitromethane is a first-order reaction. An analytical | 
expression was derived, which relates the autoignition delay with kinetic aad thermal 
parameters ‘of the system, and from this expression the. constant of the ‘monomolecular ” 
_decomposition was saleularees This constant, 
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